In situ staining of embryos with receptor or ligand fusion protein probes, initially described in 1994 [1, 2] , is an increasingly widely used technique to study the ephrins and other molecular families [3] . In a recent letter to Current Biology, Sobieszczuk and Wilkinson [4] describe interesting results showing that overexpression of a ligand can result in masking of its receptor, as assessed with fusion protein probes, emphasizing that the results obtained with such probes always have to be interpreted carefully. As this in situ technique is relatively new, it may be useful to consider further its advantages and limitations in comparison with other available methods.
Three other techniques used to study molecular distributions in vertebrate embryos are RNA in situ hybridization [5] , immunolocalization [6] , and reporter gene insertion [7] . It is always important to bear in mind that, by their nature, none of the available techniques can necessarily be assumed to give the biologically 'accurate' expression pattern. Each of them gives a different type of information, and each has unique advantages, as well as limitations.
Briefly, RNA in situ hybridization is relatively quick and reliable, and the probes and conditions can be carefully adjusted for a low risk of cross-reactivity. However, it provides no direct information on the pattern or subcellular distribution of proteins, the functional species one is usually interested in. Reporter gene insertion by homologous knock-in or gene trapping can show the RNA expression pattern of the targeted gene and can be highly sensitive and specific. It may not necessarily reflect the natural spatial and dynamic aspects of RNA or protein expression, however. Immunolocalization can show detailed protein distributions and can be highly specific. On the other hand, here too, there are well known limitations. Raising antibodies is time-consuming, expensive, and sometimes unsuccessful. Results must be interpreted with caution, as the antibody may cross-react with multiple proteins. Furthermore, the antibody may bind to, or be affected by, post-translational modifications such as carbohydrate epitopes, and may detect degradation products and other non-functional species.
Ligand or receptor probes are generally made as a fusion protein with an alkaline phosphatase tag [1, 2, 8] or an immunoglobulin Fc tag [9, 10] . They can be produced far more quickly than antibodies. In our experience, production of fusion proteins that retain binding activity has been reliable, though this will depend on the properties of the individual receptor or ligand. In situ detection procedures are quick and simple, usually taking only a few hours. The fusion probes can be used in the same types of procedure as antibodies, but differ in that they can detect natural ligand-receptor interactions. It is therefore important to recognize that the information gained is qualitatively different. One obvious advantage is that one can find novel binding partners, a feature that has been used to identify a large number of new receptors and ligands. Another unique advantage is that, in the case of receptors that bind to multiple ligands (or vice versa), one can obtain global evidence on the overall distribution of ligands for that receptor. [4] show that transgenic overexpression of ephrin-A5 can reduce the binding of an ephrin-A5-Fc probe to embryos, providing direct evidence that masking can indeed occur in an embryo. As they point out, it is reassuring that previous studies of ephrins and Eph receptors have generally shown a reasonably good match of fusion-protein binding, when compared with RNA hybridization. Their report is valuable, though, in emphasizing that masking is a mechanism to consider, and indicating that ephrins and their receptors may be less compartmentalized, and more overlapping, than might be concluded based on binding of receptor and ligand fusion proteins [4] . Does this mean that masking can be dismissed as a misleading artifact of the technique? Not necessarily. To give one example, recent studies of retinotectal mapping, by in vitro assays, in vivo overexpression [11] , and gene knockout analysis (D. Feldheim and J.G.F., unpublished observations) indicate that a reduced availability of Eph receptors due to ligand co-expression may be a genuine regulatory mechanism in normal development. Viewed in this light, if fusion protein probes are selective for unmasked sites, this might actually be seen as a useful aspect of the technique that could help in assessing the distribution of available receptor or ligand.
So, the question remains, which of the available techniques for expression pattern analysis most accurately reflects biological reality? The best answer may be 'all of the above'. No one technique necessarily gives the whole picture. Each can provide qualitatively different types of information, and all can help in the quest to understand biological systems.
